INTRODUCTION
Humans began hunting the North Atlantic right whale (Eubalaena glacialis) nearly a millennium ago. By the end of the nineteenth century, the population was so depleted that it was of little commercial value to the whaling industry (Allen, 1908) . In 1935, the right whale population first received protected status from the League of Nations, and, since 1949, a complete moratorium on hunting has been in place and overseen by the International Whaling Commission (Best et al., 2001) . Despite the end of commercial whaling in the mid-twentieth century, the recovery of this endangered population has been gradual and highly variable. Accurate demographic studies only became possible after an extensive and ongoing effort was initiated during the 1970s to photograph and catalog all individuals in the population (Kraus et al., 1986) . Subsequent analyses of the demographic data indicated that the population's growth rate increased gradually during the 1980s, but then declined sharply during the 1990s (Fujiwara and Caswell, 2001) . Demographic projections based on data from the early1990s suggested that the population was on a trajectory that would lead to its eventual extinction in less than 200 years (Fujiwara and Caswell, 2001) .
As news of these demographic projections spread within the right whale research community, a consensus view emerged that the population would continue to decline unless the right whale's elevated mortality rates associated with ship strikes and entanglement in fishing gear could be significantly reduced (Fujiwara and Caswell, 2001; Kareiva, 2001; Waring et al., 2012) . In contrast to this expectation, the right whale population began to recover during the following decade. Despite high mortality rates and even more dire demographic projections during the first decade of the 2000s (Kraus et al., 2005) 
METHODS

Right Whale Population Data
North Atlantic right whales have been photographically cataloged in a consistent manner since 1980 and are identified using unique markings, scars, and callosities (rough patches of tissue found on the animals' heads) (Kraus et al., 1986 (Hamilton et al., 1998) . Whales categorized as senescent are also removed from the time series of reproductively viable females (Knowlton et al., 1994) . region, mother/calf pairs have an especially high sighting probability; therefore, it is assumed that all newborn calves have been observed.
Right Whale Reproduction Model
The stochastic reproduction model used in this study assigns reproductively viable females into three states: (1) recovering, (2) pregnant, or 
The two probabilities optimized in this study are Ø 21 and Ø 32 , which represent the probability of a female transitioning from the recovering state (1) The two probabilities optimized in this study are Ø 21 and Ø 32 , which represent the probability of a female transitioning from the recovery state (1) to the pregnant state (2), and the probability of a female transitioning from the pregnant state (2) to the nursing state (3), respectively. The transitional probabilities were estimated as logistic functions to constrain the probabilities between 0 and 1 while offering flexibility in the shape of the function:
where the vector notations β 21 * X and β 32 * X each represent a linear combination of an intercept and coefficient(s) multiplied by the independent prey variable(s) X. These transitional probabilities were fit into a demographic matrix model, and the parameter vectors β 21 and β 32 were estimated to yield a predicted annual calf production time series most closely resembling the observed time series.
The model estimates of β 21 and β 32 predict different functional responses of the transitional probability Ø 21 and the transitional probability Ø 32 as functions of prey abundance. Ø 21 increases gradually with increasing values of the Calanus finmarchicus abundance index, yielding a relatively linear relationship. However, Ø 32 behaves like a quasi-step function, with the transition to nursing a calf changing abruptly from highly improbable to highly probable over a narrow range of C. finmarchicus abundance values. This abrupt transition occurs at abundance values slightly below the climatological average for that bimonthly time period.
Atlantic (Greene et al., 2008; MERCINA Working Group, 2012) . In the Gulf of Maine, the low-salinity waters altered the timing and extent of water-column stratification, which subsequently impacted the production and seasonal cycles of phytoplankton, zooplankton, and higher-trophic-level consumers in the ecosystem (Greene and Pershing, 2007; Greene et al., 2008; MERCINA Working Group, 2012) . The abundance of C. finmarchicus declined precipitously after this climate-driven ecosystem regime shift, and right whale annual calf production also soon declined after a one-to two-year time lag (Figure 3a,b) . should not be adopted as major elements in a conservation management plan. In fact, a plan that can reduce mortalities associated with ship strikes and entanglement in fishing gear will only serve to hasten the population's recovery.
What our conclusion does mean is that climate variability and change will introduce a level of uncertainty into demographic projections that must be taken into consideration when the goals of a conservation management plan are set and evaluated.
